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(Medicago polymorpha), Shepherd's purse (Capsella bursa-pastoris) and filaree 
(Erodium botrys). 

Wildlife/Common Species: Common bird species in this area include brown towhee 
(Pipilo fuscus), western kingbird (Tyrannus verticalis), bushtit (Psaltriparus minimus), 
American kestrel (Falco sparverius), Red-tailed hawk (Buteo jamaicensis), turkey 
vulture (Cathartes aura), and bam owl (Tyto alba). Raccoon (Procyon lotor), opossum 
(Didelphis virginianus), striped skunk (Mephitis mephitis), pocket gopher (Thomomys 
bottae), and coyote (Canis latrans) are common mammals. Reptiles may include 
ringneck snake (Diadophis punctatus), western fence lizard (Sceloporus occidentalis), 
side-bloched lizard (Uta stansburiana), and Gilbert's skink (Eumeces gilberti). 

Vegetation and habitat within the mining area has largely been removed as a result of 
historic land use activities. Remnants of chaparral vegetation occur on the surrounding 
hill slopes and as mature scattered natural revegetation in older disturbed areas. 
Emergent revegetation occurs throughout disturbed areas of the site, with shrubs 
dominant on slopes and uncompacted surfaces, and grasses dominant on the flatter, 
compacted substrate (see Figure 6, Attachment A). 

Groundwater Elevation and Suiface Water Characteristics: The site is at the top of 
Nelson Hill, at an altitude of approximately 320 feet. Groundwater elevation is below 
an elevation of 220 feet AMSL (the proposed maximum excavation), therefore the 
project would not effect the quantity of groundwater in the aquifer. There are no 
perennial streams within the mining area. Surface runoff is sheet flow. 

Environmental Impacts and Mitigation Measures: Mining of the site is planned to 
leave the topography in a reclaimed configuration that requires little or no additional 
earthwork. As a result, the environmental impacts of reclamation are generally limited 
to the activities of: (1) removing remaining equipment, facilities and scrap, (2) ripping 
compacted surfaces in preparation for revegetation, (3) hydroseeding, and 
(4) monitoring and maintenance. These activities would be short term, occurring over a 
period of two to four weeks, and would be expected to generate no more than an 
average of 10 daily vehicle trips to the site. Mitigation measures would include (1) 
standard dust control measures (watering) to minimize air quality impacts, (2) 
monitoring and maintenance of revegetation for up to two years to verify success in 
controlling erosion, and (3) periodic monitoring of site access control to discourage 
unauthorized entry. 

PROPOSED (EXISTING) SURFACE MINING OPERATION: 

14. (Starting Date of Operation): The quarry at Nelson Hill reportedly began operations 
in the late 1800's. The quarry has been in use by the current operator since the 
enactment of SMARA on January 1, 1976. Mining continues intermittently and 
seasonally as construction material is needed by the operator. 
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Duration of First Phase: Phase I is expected to occur over a period of 15 to 25 years. 
The frequency of mining and duration of phases will continue to be in response to 
market demand. 

Estimated Life of Operation: Reasonably foreseeable mining operations are expected 
to continue for at least 25 years, though available geologic information indicates mining 
reserves may be available to continue operations for many decades. For planning 
purposes, a Phase I area has been delineated for current operations through December 
2025; Phase II, if necessary, would occur thereafter and is expected to terminate 
December 2040. 

15. through 18. (Operation and Production): See application form. 

19. (Materials Processing): Materials are typically ripped, excavated, and exported as 
"run-of mine". Excavated fill materials may be screened to remove oversize material. 
Oversized material (12" and larger) is sorted during mining for use as rip-rap, or ripped 
to meet fill material size specifications. Material will be excavated from a borrow pit 
with bulldozers and transferred to trucks by loaders. 

Waste Disposal: As all the material mined is suitable for construction fill, there is 
generally no disposal of mine-related waste. 

20. (Water Required for Operations): Water use is limited to dust control. Dust control 
measures include spraying haul roads and loading areas with water supplemented by 
organic dust palliatives as necessary. In addition, trucks exiting the site are treated by 
an overhead spray bar as necessary. At a maximum quarry production level of 1,000 
cubic yards per day, approximately 15,000 gallons of water will be used. Water is 
obtained from an existing well located on the property. Occasionally, water is also 
available from a 20-foot deep retention basin that captures precipitation. No water 
conveyance systems exist. No disposal or other discharge occurs, as no processing is 
employed generating waste water. 

21. (Phases of Operation): The Nelson Hill Quarry is an open pit mining operation that is 
developed by progressively deeper excavation within a central pit area. Phasing is 
generally not appropriate for this method of mining. There are no progressive mine 
waste disposal sites, multiple pits, tailings, or other such mine facilities to be reclaimed 
as mmmg progresses. 

The primary opportunity for phasing is related to the area needed for active mining. 
The operator plans to mine and grade the site in two general phases see Figure 8 
(Attachment A) that will provide relatively uniform excavation elevations that will 
facilitate a second use: 

• Phase I will be the lower quarry elevations (approximately 220 to 245 feet AMSL), 
and will surround a central depression design to accept sheet flow surface runoff 
from the mining area, controlling siltation. The central area will have two basins 
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with the capacity to accept the surface run-off over the mining area from at least a 
20-year, one-hour intensity storm event, See Figures 9 and 10 (Attachment A). 

• Phase II will be a larger bench/graded area surrounding Phase I (approximately 245 
to 255 feet AMSL). 

Although the timing of phase development is speculative due to the cyclical nature of 
the mining, for planning purposes Phase I is expected to require 15 to 25 years; Phase II 
would occur thereafter. Phasing could be accelerated if local building requiring fill 
increases, or could be extended, depending on economic and market trends. As the 
mining areas are already disturbed by historic land use activities, overlap of phasing is 
expected. 

Phasing is shown in Figure 8 (Attachment A). 

22. (Site Map): 

(a) Site Boundaries and Topography: Approximate existing topography is shown in 
Figure 4 (Attachment A). 

(h) Location of Streams, Roads, etc.: There are no streams, railroads, or water wells 
located within 500 feet of the mining area. Surrounding roadways are shown on 
Figures 2 and 5 (Attachment A). A cellular communication site is located adjacent to 
the southern limits of the quarry see Figure 5, (Attachment A). 

(c) Access Roads: Mine areas and roads exist throughout the ex1stmg quarry, as 
evident in Figure 5 (Attachment A). No additional roads are planned outside of this 
area. 

(d) Area to be Mined: The area to be mined is shown on Figure 5 and 8 (Attachment 
A). Cross-sections ofthe mine plan are shown in Figure 9 and 10 (Attachment A). No 
waste rock areas or tailings ponds are proposed. 

(e) Mining Phases: Approximate phasing is shown in Figure 6 (Attachment A). 

(f) Map Source, Orientation and Scale: Shown on all figures. 

Photographs of access and operations areas are shown in Figure 11 (Attachment A). 

RECLAMATION PLAN: 

23. (Areas Covered by Reclamation Plan): Approximately 70 acres, encompassing 
planned mining are addressed in this plan, as shown in Figure 12 (Attachment A). 

24. (Ultimate Physical Condition of the Site): The potential second land use at this site is 
open space. The physical condition of the mining area will be graded and leveled areas 
surrounding a central drainage depression, see Figure 12 (Attachment A). Interbench 
slopes will be graded at approximately 2:1. The mined areas will be revegetated with 
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NELSON HILL QUARRY IMP 
SCREENING‐LEVEL HYDROLOGY ANALYSIS 

The Nelson Hill Quarry  is  located on top of a  large hill south of Interstate 80 at the southwest 
edge of Fairfield, California.   The base of  the hill  is at an elevation of approximately 25  feet 
above mean  sea  level  (ft. msl) and  the highest point on  the hill  is approximately 325  ft. msl.  
Due to previous mining activity, the top of the hill has been partially excavated and there  is a 
small depression in the center of the former area of disturbance.  The perimeter of the former 
area of disturbance encompasses approximately 22.7 acres, which  forms a  closed watershed 
that  drains  internally  to  a  small  basin  (see  Figure  H‐1,  “Hydrologic  Features”).    The  spill 
elevation for the small basin occurs at the top of the access road for the facility at an elevation 
of  258  ft. msl.   Within  the  250  ft. msl  topographic  contour  (i.e.,  8  feet below  the  spillpoint 
elevation),  the  basin  has  an  area  of  approximately  5.1  acres,  as  shown  on  Figure H‐1.    The 
lowest elevation in the basin is about 220 ft. msl, so the maximum depth of the basin is 38 feet.  
Between  the  220  and  250  ft. msl  topographic  contours,  the  average  depth  of  the  basin  is 
approximately  15  feet.    Based  on  these measurements,  the  storage  volume  of  the  basin  is 
about 76.5 acre‐feet  (AF) below  the 250  ft. msl  topographic  contour, which also provides at 
least 8 feet of freeboard. 

All  drainage  and  surface  runoff  at  the  site  occurs  by  normal  sheetflow,  as  described  in  the 
approved Reclamation Plan.  There are no stormwater conveyance features, such as ditches or 
culverts, at the site.   Any stormwater runoff  from  the  former area of disturbance  follows  the 
existing  topography  and  enters  the  5.1‐acre  basin.    Based  on  information  provided  in  the 
California  Department  of  Water  Resources’  (DWR’s)  Bulletin  195  (page  588)  for  Fairfield, 
California,  the  20‐year,  1‐hour  storm  has  a magnitude  of  0.93  inches;  the  25‐year,  24‐hour 
storm has a magnitude of 4.19 inches; and the 100‐year, 24‐hour storm has a magnitude of 5.19 
inches.   The mean annual rainfall  is 21.0  inches.   The 100‐year annual rainfall amount  is 39.82 
inches. 

A  screening‐level  evaluation  of  the  potential  runoff  from  the  22.7‐acre  former  area  of 
disturbance  into  the  5.1‐acre  basin  was  conducted  using  the  TR55  methodology  (U.S. 
Department of Agriculture, Natural Resources Conservation Service, Urban Hydrology for Small 
Watersheds,  Technical Release  [TR]  55).   Calculations were  conducted  for  each of  the  three 
storm events described in the paragraph above.  The calculation spreadsheet is provided below 
as  Table H‐1,  “Screening‐Level Calculation  of Runoff Volumes.”    Supporting  TR55  charts  and 
tables are attached (see Attachment A, “Hydrology Analysis for Small Watersheds”). 

Conservative assumptions were made for the analysis regarding vegetative cover, soil type, and 
resulting  curve  number,  in  a  manner  that  maximizes  the  calculated  potential  runoff.    For 
example,  the  land  use  constant  “K,”  shown  in  Table  H‐1, was  assumed  to  be  0.5, which  is 
equivalent to suburban land use cover.  Suburban conditions, with roofs, driveways, roads, and 
other  impermeable surfaces, result  in greater runoff than areas with  little or no structures or 
paved surfaces.     
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Site  soils were  assumed  to  belong  to  Hydrologic  Soil  Group  “D,” which  results  in  the  least 
amount of percolation and  the greatest amount of  runoff, even  though site conditions might 
justify the use of Hydrologic Soil Group “B” or “C.”  Use of Soil Group “D” results in the highest 
curve number, and thus the greatest runoff for a given land use condition.  As a result of these 
multiple conservative assumptions, the estimates of runoff for each storm event are most likely 
greater than the actual runoff amounts, which is appropriate for a screening‐level analysis.       

Based on the site conditions and the assumptions described above, the runoff depth for a 20‐
year,  1‐hour  storm  is  0.1  inches  and  the  total  runoff  from  the  22.7‐acre  area  is  0.19 AF,  as 
shown  on  Table H‐1,  below.    For  the  25‐year,  24‐hour  storm  event,  the  runoff  depth  is  2.2 
inches and the total runoff from the 22.7‐acre area is 4.2 AF.  For the 100‐year, 24‐hour storm 
event, the runoff depth is 3.1 inches and the total runoff from the 18‐acre area is 5.9 AF.  The 
runoff from these storm events is substantially less than the available storage of 76.5 AF within 
the basin.   Therefore,  it  can be  readily concluded  that  the existing conditions at  the  site are 
more than adequate to address stormwater runoff. 

It  should  also be noted  that  the  above  screening‐level evaluation was prepared primarily  to 
document that various storm events identified in applicable regulations or guidance documents 
were  considered.    Given  the  available  storage  capacity  in  the  basin  area,  however,  the 
individual storm‐event calculations are somewhat academic.  For example, as discussed above, 
the 100‐year annual rainfall (i.e., the amount of rainfall over an entire year with a recurrence 
interval of 100 years) is 39.82 inches, or 3.32 feet.  Even if all of the rainfall from an entire 100‐
year recurrence‐interval year were to run off of the 22.7‐acre watershed and accumulate in the 
5.1‐acre basin, the total volume of runoff entering the basin over the entire year would be 75.4 
AF, which  is  less than the 76.5 AF of storage that are available below the 8 feet of freeboard.  
This example is a worst‐case scenario because it assumes that there is no interception storage, 
percolation, or evaporative  loss over the entire year, which  is not a realistic representation of 
the  actual  hydrology  at  this,  or  any,  site.    Thus,  under  any  realistic  set  of  hydrologic 
assumptions,  the basin has sufficient storage volume  to  retain  the sheetflow  runoff  from  the 
watershed area for any potential combination of individual storm events or total annual rainfall 
up to and beyond a 100‐year recurrence‐interval year. 

Based  on  the  runoff  volumes  identified  for  the  various  size  storms  described  above,  it  is 
recommended that inspections occur after any storms that exceed 2.0 inches of rainfall within a 
24‐hour period.  According to DWR Bulletin 195, this is slightly less than a 2‐year, 24‐hour storm 
event.    Storms with  a  smaller magnitude will  not  produce  runoff  of  sufficient  depth  to  be 
observable on the site for inspection purposes. 
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Table H‐1 
Screening‐Level Calculation of Runoff Volumes 

WATERSHED DIMENSIONS 

A  Drainage Area  22.7 acres 

L  Length of Watershed  700 feet 

H  Height of Watershed  70 feet 

DESIGN FREQUENCY (from DWR Bulletin 195, page 588) (values in inches)

  20‐yr 1‐hr (OMR) 25‐yr 24‐hr (RWQCB) 100‐yr 24‐hr (conservative)

Rainfall  0.93  4.19 5.19 

P6  NA  2.35 2.93 

P24  0.93  4.19 5.19 

TIME OF CONCENTRATION 

Tc = (K/60)*(L^3 in ft/H in ft)^0.20 

K  Land Use Constant  0.5 Suburban cover (from 
Attachment No. 1) 

Tc = (0.5/60)*(700^3/70)^0.20 

Tc =  0.18 hours 

  11 minutes 

CURVE NUMBER 

Soil Group D, Attachment No. 2 (footnote) 

CN  Annual grass, open brush 81 Attachment No. 3

RUNOFF VOLUME (values in inches) 

  20‐yr 1‐hr (OMR) 25‐yr 24‐hr (RWQCB) 100‐yr 24‐hr (conservative)

Rainfall  0.93  4.19 5.19 

P6  NA  2.35 2.93 

P24  0.93  4.19 5.19 

P6/P24  NA  0.560859 0.564547

Runoff R 
(Attachment 
No. 10) 

0.1  2.2 3.1  

Volume = (R/12)*A in Acres (Units = AF) 

Volume V (AF)  0.19  4.2 5.9 

Basis: U.S. Department of Agriculture, Natural Resources Conservation Service, Urban Hydrology for Small 
Watersheds, Technical Release (TR) 55 
Notes: AF = acre‐feet; DWR = California Department of Water Resources; NA = not applicable; OMR = California 
Office of Mine Reclamation; RWQCB =Rregional Water Quality Control Board. 
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